Abstract This report summarizes the activities of the United States Naval Observatory Analysis Center for Source Structure for calendar years 2017 and 2018.
Analysis Center Operation
The Analysis Center for Source Structure is supported and operated by the United States Naval Observatory (USNO). The charter of the Analysis Center is to provide products directly related to the IVS determination of the "definition and maintenance of the celestial reference frame." These include, primarily, radio frequency images of International Celestial Reference Frame (ICRF) sources, intrinsic structure models derived from the radio images, and an assessment of the astrometric quality of the ICRF sources based on their intrinsic structure.
The Web server for the Analysis Center is hosted by the USNO and can be accessed by pointing your browser to https://rorf.usno.navy.mil/ivs saac/.
The primary service of the Analysis Center is maintaining a Web-accessible data archive of radio frequency images of ICRF sources. We are currently in the midst of updating, improving, and expanding our archive. Historically, this Web-accessible data archive was called the Radio Reference Frame Image Database (RRFID). We are changing the name of the archive to the Fundamental Reference Image Data Archive FRIDA is currently in development and will contain tens of thousands of images from the Very Long Baseline Array (VLBA) as well as other radio VLBI networks at frequencies of 2.3, 8.4, 24, and 43 GHz. FRIDA will be accessible at https://rorf...mil/rrfid.shtml.
FRIDA will also contain 74 images of 69 Southern
Hemisphere ICRF sources using the Australian Long Baseline Array (LBA) at a radio frequency of 8.4 GHz.
Images of ICRF sources can also be obtained from the Bordeaux VLBI Image Database (BVID), which is also undergoing an update, at http://bvid.astrophy.u-bordeaux.fr.
Current Activities

VLBA Imaging
Very Long Baseline Array (VLBA) observations for maintenance of the celestial and terrestrial reference frames have been carried out since about 1994. Since 1997, these VLBA RDV (Research and Development VLBI) observations have been part of a joint program between the USNO, Goddard Space Flight Center (GSFC), and the National Radio Astronomy Observatory (NRAO). During each 24-hour VLBA RDV session, about 100 ICRF sources are observed at S/X-band (2.3/8.4 GHz) using the VLBA together with up to ten additional geodetic antennas. Images are produced from these observations and made available through the FRIDA.
Beginning in January 2017, USNO entered into a 50% timeshare agreement with the temporary VLBA management entity called the Long Baseline Observatory (LBO). The LBO has since been dissolved and the VLBA is once again part of the NRAO as of October 2018. Under the USNO-VLBA 50% timeshare agreement, we began observing ICRF sources for the purposes of geodesy and imaging.
In January 2017, in collaboration with Goddard Space Flight Center (GSFC), we began a new series of observations called the UF/UG-series. This series is observed at S/X-band (2.3/8.4 GHz) and is dual purposed in that the 24-hour experiments are designed for geodesy but scheduled to optimize the uv-coverage of each source for imaging. The UF/UG-series contain roughly 300 sources per session, most of which are primarily from the VLBA Calibrator Survey (VCS) catalog. Understanding the source structure characteristics of the objects in the VCS catalog is paramount to improving and maintaining the ICRF because of the high number density of VCS sources in the current ICRF-3 iteration.
In addition to the UF/UG-series, USNO has also been supporting a VLBA project at K-band under our timeshare agreement. The principal investigator of this project is Aletha de Witt from Hartebeesthoek Radio Astronomy Observatory (HartRAO). Nearly all of the K-band data that is included in the newly adopted ICRF-3 has come from this project. These observations are also maximized for imaging and we plan to include these K-band images in our FRIDA Web-accessible data archive once they become available.
Staff
The staff of the Analysis Center during 2017 and 2018 consisted of Megan C. Johnson, Alan L. Fey, Lucas R. Hunt, John Spitzak, Christopher A. Dieck, and Nicole P. Geiger.
Future Activities
The Analysis Center currently has a program of active research investigating the effects of intrinsic source structure on astrometric position determination. Results of this program are published in the scientific literature.
The following activities for 2019 are planned:
• Continue with the imaging and analysis of VLBA 2.3/8.4 GHz experiments.
• Continue the development of the Fundamental Ref-
erence Image Data Archive (FRIDA) as a Webaccessible database of radio frequency images of ICRF sources.
• Continue maintenance work of source structure for ICRF-3.
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